CITED4 inhibits hypoxia-activated transcription in cancer cells, and its cytoplasmic location in breast cancer is associated with elevated expression of tumor cell hypoxia-inducible factor 1alpha.
The interaction of hypoxia-inducible factor 1alpha and the CH1 domain of the transcriptional coactivator p300/CBP is necessary for the expression of hypoxia responsive genes and tumor angiogenesis. The transcription factor CITED2 binds p300/CBP at the CH1 domain and functions as a negative regulator of hypoxia signaling by competing with hypoxia-inducible factor 1alpha. CITED4, a recently identified member of the CITED family, binds p300/CBP via the CH1 domain and functions as a coactivator for transcription factor AP-2. Here, we show that CITED4 blocks the binding of hypoxia-inducible factor 1alpha to p300 in vitro and inhibits hypoxia-inducible factor-1alpha transactivation and hypoxia-mediated reporter gene activation. These studies suggest that CITED4 might function as an inhibitor of hypoxia-inducible factor 1alpha. To explore the function of CITED4 in breast cancer, we determined its expression in normal, in situ and invasive breast cancers. We also correlated its expression in 286 invasive breast tumors with clinicopathological, hypoxia markers and survival. In contrast to the nuclear localization of CITED4 in normal breast tissue, breast tumors were characterized by cytoplasmic and nuclear localization. Nuclear CITED4 expression was significantly inversely associated with tumor hypoxia-inducible factor 1alpha (P < 0.05), tumor size (P = 0.03), tumor grade (P = 0.0001), and Chalkley vessel count (P = 0.04). CITED4 showed no significant correlation with patient age (P = 0.45), estrogen receptor (P = 0.11), or epidermal growth factor receptor (P = 0.48). These results show that breast cancer development is characterized by either nuclear loss or cytoplasmic translocation of CITED4, with consequent loss of hypoxia-inducible factor-1alpha transcriptional antagonist activity. This may be an important mechanism by which tumors enhance hypoxia-inducible factor expression and result in an aggressive phenotype.